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Rubber and Rubber Products Sectional Committee, PCD 13 


FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Rubber and Rubber Products Sectional Committee had been approved by the Petroleum, Coal and Related 
Products Division Council. 


This standard was published in 1983. First revision of this standard has been brought out mainly to update cross 
referred standards. First Amendment No. 1 issued to previous version of the standard has also been incorporated 
this revision. 


The hose is primarily intended for loading and off-loading of road and rail tanker vehicles carrying petroleum and 
blended products having an aromatic hydrocarbon content of approximately 25 percent (maximum). 


This standard covers 3 types of hoses. Type 1 and Type 2 hoses are designed for road and rail tanker services as 
dry hoses which are drained after each period of service. Type 3 is a smooth bore reeling hose without helical 
wire reinforcement. For continuous service and/or for products having higher aromatic content, the manufacturer 
should be consulted. 


Tests under 5.4, 5.5, 5.7 and 5.8 may be carried out on press cured test slabs made from the same mix and 
vulcanized to the same degree or state of cure as that of the finished hose. 


The composition of the Committee responsible for formulation of this standard is given in Annex D. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 2022 ‘Rules for rounding off numerical values (second revision)’. The number of significant places retained 
in the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


ELECTRICALLY BONDED ROAD AND RAIL TANKER 
HOSE OF RUBBER, RESISTANT TO PETROLEUM 
PRODUCTS — SPECIFICATION 


( First Revision ) 


1 SCOPE 


This standard prescribes the requirements, methods 
of sampling and test for electrically bonded road and 
rail tanker hose of rubber, resistant to petroleum 
products having maximum 25 percent aromatic 
hydrocarbon content, and suitable for - 26 °C to 
65 °C working temperature range. 


2 REFERENCES 


The standards listed in Annex A contain provisions 
which, through reference in this text, constitute 
provisions of this standard. At the time of 
publication, the editions indicated were valid. All 
standards are subject to revision and parties to 
agreement based on standard are encouraged to 
investigate the possibility of applying the most 
recent editions of these standards. 


3 TERMINOLOGY 


For the purpose of this standard the definitions given 
in IS 7503 shall apply. 


4 TYPES 


4.1 This standard covers following three types of 
hoses: 


4.1.1 Type 1 


Type 1A — Rough bore hose, with internal 
and external helical wire reinforcement, 
corrugated outer cover and for a working 
pressure of 0.35 MN/m?. 


Type 1B — Smooth bore hose, with embedded 
helical wire reinforcement plain or corrugated 


outer cover and for a working pressure of 
0.35 MN/m?. 


4.1.2 Type 2 


Type 2A — Rough bore hose, similar to Type 1A 
but for a working pressure of 0.7 MN/m2. 


Type 2B — Smooth bore hose, similar to 
Type 1B but for a working pressure of 0.7 MN/m2. 


4.1.3 Type 3 


Smooth bore reeling hose without helical wire 
reinforcement for a working pressure of 
0.7 MN/m?. 


NOTE — IMN/m? ~ 10.2 kgf/cm? approximately. 
5 REQUIREMENTS 
5.1 Materials 
5.1.1 Lining 


The lining shall consist of a suitable rubber 
compound resistant to petroleum products, uniform 
in thickness, concentric and free from air blisters, 
porosity and splits. 


5.1.2 Reinforcement 


The reinforcement shall be of either woven textile or 
braided textile consisting of natural or synthetic 
fibre or combination thereof. In case of woven 
textile reinforcement, it shall be well rubberized from 
both sides with a suitable rubber compound, applied 
on bias at approximately 45° angle. The finishing 
end of the last ply shall overlap the start of the first 
ply at least by 6 mm. The braided textile 
reinforcement shall consist of yarns with two under 
two over type construction. It shall be firmly and 
evenly braided over the lining and the braided plies 
shall be impregnated with suitable rubber 
compound. 


5.1.3 Helical Wire 


The wire used for helical reinforcement shall be 
galvanized mild steel wire 
[see IS 280 : 2006 ‘Mild steel wire for general 
engineering purposes’ (fourth revision)]. 


5.1.4 Electrical Bonding 


Low resistant electrical bonding wire shall be 
provided between or incorporated in the 
reinforcement plies and arranged in such a manner 
that reliable electrical continuity is maintained along 
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the length of the hose in service and possibility of 
fracture of the strands is minimized. If the hose is 
supplied without end connections, the bonding wire 
shall protrude at least 40 mm at each end of the hose 
and shall be folded into the hose bore. Where the 
hose is supplied with built-in end connections, the 
bonding wire shall be anchored to the nipples in a 
manner which shall ensure reliable electrical 
continuity throughout the length of the hose. 


5.1.5 Cover 


The cover shall be of suitable rubber compound 
resistant to weather, abrasion and petroleum 
products. It shall be reasonably uniform in thickness, 
free from air blisters, porosity andsplits. The cover 
may have a cloth marked finish and with either plain 
or corrugated surface as specified. 


5.1.6 End Connections 


If the hose has to be supplied with the end 
connections of built-in type, the flanges shall be 
attached to the nipples by welding or the nipples 
shall be threaded so as to fit the threaded flanges. 
The threads shall be as agreed to between the 
purchaser and the supplier. 


5.2 Construction 


5.2.1 Type 1A and Type 2A hoses having rough bore, 
shall be constructed with materials in the following 
order: 


a) Internal wire helix (connected to the nipples 
by welding or brazing, if the hose is builton 
type); 

b) Ply of a textile reinforcement impregnated 
with oil resistant rubber; 

c) Oil resistant rubber lining; 

d) Plies of textile reinforcement impregnated 
with oil resistant rubber; 

e) Rubber cover resistant to oil, weather and 
abrasion, applied in such a manner that the 
hose shall have a corrugated surface; and 

f) External armouring wire properly secured at 
each end. 


5.2.2 Type 1B and Type 2B hoses having smooth 
bore shall be constructed with materials in the 
following order: 


a) Inner lining of oil resistant rubber; 

b) Ply or plies of textile reinforcement 
impregnated with oil resistant rubber; 

c) Embedded wire helix spiraled over the 
nipples to a point beyond second band and 


finished off with at least two close turns 
anchored together by soldering or welding if 
the hose is built-in type; 

d) Oil resistant rubber filler; 

e) Ply or plies of textile reinforcement with oil 
resistant rubber; and 

f) Rubber cover resistant to oil, weather and 
abrasion. Surface of cover shall be either 
planeor corrugated as agreed to between 
the purchaser and the supplier. 


5.2.3 Type 3 hoses having no helical wire, but only 
electrically bonded wire and textile reinforcement 
shall be constructed with the materials in the 
following order: 


a) Inner lining of oil resistant rubber; 

b) Plies of textile reinforcement impregnated 
with oil resistant rubber and having 
embedded electrically bonded wire; and 

c) Rubber cover resistant to oil, weather and 
abrasion. 


5.2.4 Ifthe hoses are to be supplied without built-in 
type end connections, then the hose ends shall have 
soft ends (without helical wire reinforcement) of 
approximately 125 mm length. This length shall be 
included in the length of the hose. 


5.3 Dimensions and Tolerances 
5.3.1 Bore Size 


The nominal bore size of the hose when measured 
according to the method prescribed in 
IS 443 (Part 8), shall be as given in Table 1. 


The dimensions of end connections shall be as 
agreed to between the purchaser and the supplier. 


5.3.2 Mass of the Hose 


The mass of the hose excluding the mass of end 
connections shall be as given in Table 1. 


5.3.3 Length 
The hoses shall be supplied in lengths as agreed to 


between the purchaser and thesupplier. Tolerance on 
any hose length shall be + 1 percent. 


5.4 Tensile Strength and Elongation at Break of 
the Lining and Cover 


The tensile strengthand elongation at break for the 
rubber used for the lining and cover of the hose, 
when tested according to the method prescribed in 
IS 3400 (Part 1), shall be as specified in Table 2. 
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Table 1 Bore Size, Tolerance on Bore Size and Maximum Mass of Hose 


(Clauses 5.3.1 and 5.3.2) 


SI No. Nominal Bore Tolerance on Mass of Hose, 
Size, Bore Size, 
mm mm kg/m, Max 
Type 1A Type 1B Type 2A Type 2B Type 3 
(1) (2) (3) (4) (5) (6) (7) (8) 
i) 25 + 1.25 - - - - 1.28 
ii) 31.5 + 1.50 1.05 1.35 1.80 1.95 1.65 
iii) 38 + 1.50 1.35 1.65 2.10 2.40 1.88 
iv) 50 + 1.50 1.88 2:25 2.78 3.00 2.25 
v) 63 + 1.50 2.25 3.00 3.68 4.13 - 
vi) 75 + 2.50 3.00 3.75 5.00 5.25 - 
vii) 100 + 3.00 4.13 4.80 6.75 8.25 - 
Table 2 Tensile Strength and Elongation at Break of Lining and Cover 
(Clause 5.4) 
SI No. Characteristic Requirement 
Lining Cover 
(1) (2) (3) (4) 
i) Tensile strength, MN/m?, Min 7.0 7.0 
ii) Elongation at break, percent, Min 250 300 


5.5 Accelerated Ageing Test 


After ageing at 100 °C + 1°C for 72 h, when tested 
according to the method prescribed in 
IS 3400 (Part 4), rubber used for the lining and cover 
of the hose shall not vary by more than + 25 percent 


f 10 ; 
for tensile strength and — percent for elongation 


at break of the corresponding values obtained before 
ageing. 


5.6 Adhesion Test 


For all the type of hoses except those with built in 
type of fittings, adhesion shall be such thatthe rate of 
separation shall not exceed 25 mm/min under a load 
of 4.5 kg, when tested according to the method 
prescribed in IS 3400 (Part 5) for the following: 


a) Between braids or plies; 
b) Between lining and braid or ply; and 
c) Between cover and braid or ply. 


5.7 Swelling Test 


Representative samples of rubber lining and cover of 


the hose, when tested according to the method 
prescribed in IS 3400 (Part 6), immersing in a 
mixture of toluene and iso-octane in the ratio of 
30 : 70 (v/v) for 48 h at room temperature, the 
increase in volume shall not be more than 35 percent 
for the lining and 75 percent for the cover. 


5.8 Fuel Soluble Matter 


The rubber lining, when tested according to the 
method prescribed in Annex B, shall not have fuel 
soluble matter more than 5 percent. 


5.9 Resistance to Vacuum 


The hose shall be capable of withstanding vacuum 
of 500 mm of mercury without any structural or 
permanent damage to the hose. 


5.10 Hydrostatic Pressure Tests 


5.10.1 Elongation under Working Pressure and 
Permanent Elongation of the Hose 


and 
tested 


The elongation under working pressure 
permanent elongation of hose, when 
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according to the method given in 5.10.1.1, shall not 
exceed 10 percent for elongation under working 
pressure and 2.5 percent for permanent elongation 
for Type 1A, Type 1B and Type 2A and Type 2B 
hoses. For Type 3 hose, elongation under working 
pressure and permanent elongation shall not exceed 
5 percent and 2.5 percent, respectively. 


5.10.1.1 Procedure 


a) Lay out the hose as straight as possible; 

b) Fill with water, venting to remove all air and 
apply a pressure of 0.07 MN/m’; 

c) Mark off a 1 m test length clear of end 

connections; 

Increase the pressure at a rate of 

0.075MN/m? to 0.15 MN/m? per second to 

the designed working pressure and hold 

for 5 min; 

Measure the distance between the two marks 

made during (c) and record the increase as a 

percentage of original test length to get 

elongation at working pressure; and 

f) Reduce the pressure to 0.07 MN/m? and 
measure the distance between the two marks 
made during (c) again after 5 min. Record 
the increase as a percentage of original test 
length to get the permanent elongation. 


d 


wm 


e 


wee 


5.10.2 Proof Pressure Test and Bending Test 


The hose, when subjected to internal hydraulic 
pressure twice the working pressure for period of 
5 min, shall not show any leakage or rupture. Also at 
this pressure, when the hose is bent in a semi-circle 
round a drum of radius given in Table 3 and 
straightened, the hose shall not show any sign of 
failure. 


5.10.3 Bursting Pressure Test 


When tested according to the method prescribed in 


IS 443 (Part 3), the bursting pressure for Type 1A 
and Type 1B, shall be not less than 1.4 MN/m? and 
that for Type 2A, Type 2B and Type 3 shall be not 
less than 2.8 MN/m?. 


5.11 Electrical Bonding 


Each hose shall have electrical continuity after 
carrying out test described in 5.10.2. 
NOTE — Method of determining electrical continuity is by 


the use ofa 4.5 V battery and 3.5 V, 0.3 A test bulb. A dimly 
lighted bulb is sufficient to indicate satisfactory continuity. 


6 PACKING AND MARKING 
6.1 Packing 


The hose shall be packed as agreed to between the 
purchaser and the supplier. 


6.2 Marking 


Each length of hose shall be indelibly marked at 
least once every 3 m with the following information: 


a) The manufacturer's name or recognized 
trade-mark, if any; 

b) Nominal diameter and type of hose; and 

c) Month and year of manufacture. 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the 
products may be marked with the Standard Mark. 


Table 3 Radius of Drum for Bending Test 


(Clause 5.10.2) 


SI No. Nominal Bore Size, Radius, 
mm mm, Min 
m l SO 
Type 1A Type 1B Type 2A Type 2B Type 3 
0) (2) (3) (4) (5) (6) (7) 
i) 25 - - - - 190 
il) 31.5 130 130 190 190 230 
iii) 38 155 155 230 230 280 
iv) 50 205 205 305 305 360 
v) 63 255 255 380 380 - 
vi) 75 305 305 460 460 - 
vii) 100 410 410 560 560 - 


7 SAMPLING AND CRITERIA FOR CONFO- 
RMITY 


7.1 For the purpose of ascertaining the conformity 
of the hose in a consignment to the specification, 
the scale of sampling and the criteria for conformity 
shall be as prescribed in Annex C. 


8 TIME LAPSE BETWEEN RECEIPT OF 
MATERIAL AND TESTING 


8.1 For all test purposes, the minimum time between 
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vulcanization and testing shall be 16 h. 


8.2 For product tests, the time between the 
vulcanization and testing should not exceed three 
months. 
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IS No. 


IS 443 


(Part 3) : 2023/ 
ISO 1402 : 2021 


(Part 8) : 2023/ 
ISO 4671 : 2022 


IS 3400 


(Part 1) : 2021/ 
ISO 37 : 2017 


ANNEX A 
LIST OF REFERRED STANDARDS 
(Clause 2) 


Title 


Methods of test for rubber and 
plastics — Tubing hoses and 
hose assemblies: 


Rubber and plastics hoses and 
hose assemblies — Hydrostatic 
testing (fourth revision) 


Rubber and plastics hoses and 
hose assemblies — Methods of 
measurement of the dimensions 
of hoses and the lengths of hose 
assemblies 


Methods of test for vulcanized 
rubber: 


Tensile stress-strain properties 
(fourth revision) 


IS No. 


(Part 4) : 2012/ 
ISO188 : 2011 


IS 3400 


(Part 5) : 2022/ 
ISO 36 : 2020 


IS 3400 


(Part 6) : 2018/ 
ISO 1817 : 2015 


IS 7503 : 2018/ 
ISO 1382 :2012 


Title 


Accelerated ageing and heat 
resistance (third revision) 


Methods of test for rubber, 
vulcanized or thermoplastic: 


Adhesion of rubbers to textile 
fabrics (fourth revision) 


Methods of test for vulcanized 
rubbers: 


Determination of the effect of 
liquids (fourth revision) 


Glossary of terms used in rubber 
industry 
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ANNEX B 


(Clause 5.8) 
METHOD FOR DETERMINATION OF FUEL SOLUBLE MATTER 


B-1 PROCEDURE 


B-1.1 Cut the sample into pieces approximately 
3 x 3 mm and extract 5 g of the comminuted sample 
with 100 ml of a mixture of 30 parts by volume of 
pure toluene and 70 parts by volume of pure 
iso-octane in a glass flask for 96 h at 40 °C + 1°C, 
suitable precautions being taken to prevent loss by 
evaporation. Filter the contents, while still hot, into a 
hemispherical glass dish of suitable size, washing 


both the residue in the flask and the filter with a 
further quantity of the solvent mixture. Evaporate the 
contents of the dish on a boiling water bath and heat 
the residue in a ventilated air oven for 2 h at 
150 °C + 3°C. Carry out a blank determination on the 
solvent mixture and correct the result as necessary. 


NOTE — If fuel soluble determination is made on a sample 
of lining taken from the hose, buff to removeany adhering 
reinforcement fabric before comminuting. 


ANNEX C 
(Clause 7.1) 
SAMPLING AND CRITERIA FOR CONFORMITY 


C-1 The object of testing hoses by the purchaser is to 
ensure conformity of the supply to the agreedmaterial 
specification whereas testing by the manufacturer 
during production is to ensure the conformity by 
reducing the quality fluctuation to the minimum and 
thus ensure the conformity ofthe lot to the specified 
requirements. A useful guidance can be obtained 
from IS 397 (Part 1) : 2003 ‘Methods for statistical 
quality control during production Part 1 Control 
charts for variables’ (second revision) for the purpose 
of ensuring the homogeneity of the lot. 


A sample of sufficient length for proper performance 
of the required tests shall be cut fromthe hose when 
possible without impairing its use and the pieces of 
hose from which sample have thus been cut shall be 
accepted by the purchaser as full length, provided the 
hose meets the specified requirements. 


C-2 Scale of Sampling 
C-2.1 Lot 


In any consignment all the lengths of rubber hoses of 
the same type, grade, size anddiameter having the 
same number of piles and produced under essentially 
similar conditions of manufacture (such as those from 
single batch of raw materials from components 
obtained from a single source or from a single 
production method or undergoing a single curing 
process, etc) shall be separated into groups of 
300 lengths or less and each such group shall 
constitute a lot. 


C-2.2 Tests for determining the conformity of the lot 


to the requirements of the relevant material 
specification shall be carried out on the sample taken 
from each lot separately. The number of lengths of 
hoses to be selected for this purpose shall depend on 
the lot size and shall be in accordance with Table 4. 


The required number of lengths of hoses shall be 
selected at random and in order to ensure randomness 
of selection random sampling procedure given in 
IS 4905 : 2015 ‘Random Sampling and 
Randomization Procedures’ (first revision) may be 
followed. 


C-3 Number of Tests and Criteria for Conformity 


C-3.1 The lengths of hoses selected according to 
col (3) of Table 4 shall be subjected to visual, 
dimensional and proof pressure tests. Any length 
found to be unsatisfactory with regard to any one or 
more of the requirements shall be considered as 
defective. 


C-3.2 If the number of defective lengths is less than 
or equal to corresponding number in col (4) of Table 
4, the lot shall be considered to have passed visual, 
dimensional and proof pressure tests. 


C-3.3 From each of such lots which are found 
satisfactory under C-3.1, one length of rubber hose 
shall be selected at random from those already 
selected and found satisfactory to provide test pieces 
for the determination of various specification 
requirements other than given in C-3.1. The test 
pieces required for all these determinations may be 
cut from either end of the chosen length of the rubber 
hose. 


IS 10733 : 2023 


C-3.4 The lot shall be considered as conforming to 
the requirements of the specification if the test results 
for the determination of different characteristics are 
all found satisfactory. In case the test result for any 
characteristic fails to meet the relevant requirement 
of this specification, two more tests shall be 
conducted for that characteristics on two other 
different lengths of hoses chosen from the lot and 
only on finding both these tests satisfactory the lot 
shall be considered as conforming to the 
requirements of the specification, otherwise not. 


NOTE — 


1) In case cutting up of the test pieces from a length of hose 
is found to be uneconomical or impracticable, the required 
number of test pieces may be produced by the same 
process by which the hoses in the lot have been 
manufactured and supplied separately along with the lot. 

2) In case it is not possible to carry out a test on a single 
length of the hose, preparation of suitable test specimen as 
provided in the corresponding test method may be 
permitted for the purpose. 


Table 4 Scale of Sampling 
(Clause C-2.2) 


SI No. Lot size (in lengths) Sample size for visual, dimensional Permissible number 
and proof pressure tests of defective lengths 
(1) (2) (3) (4) 
i) Up to 50 8 0 
ii) 51—100 13 1 
iii) 101 — 150 20 2 
iv) 151 -300 32 3 
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ANNEX D 


(Foreword) 
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Association of Planters of Kerala, Thiruvananthapuram 


Automotive Tyres Manufacturers Association 
(ATMA), New Delhi 


Block Rubber Processors Association of India, 
Mumbai 


Directorate General of Quality Assurance (DGQA), 
Ministry of Defence, New Delhi 


Dow Corning India Pvt Ltd, Mumbai 
Flame Retardants Association of India, Gurgaon 


GRP Limited, Mumbai 


HASETRI, Mysuru 


Indian Oil Corporation R&D Centre, Faridabad 


Indian Rubber Manufacturers Research Association 
(IMRA), Mumbai 


Indian Synthetic Rubber Private Limited (ISRPL), 
Noida 


KA Prevulacanized, Nagarcoil 


LPG equipment research centre, Bengaluru 


LANXESS India Private Limited, Kolkata 


MRF Limited, Chennai 


Representative(s) 


DR SIBY VARGHESE (Chairperson) 


SHRI SRIKANTH KRISHNAMURTHY 
SHRI CHINMOY RAY (Alternate) 


DR S. V. GOVINDRAJU 
SHRI SATISH ABRAHAM 
SHRI SANTOSH KUMAR 


SHRI PHILIP C. JACOB (Alternate) 


SHRI RAJIV BUDHRAJA 
SHRI NITEESH K SHUKLA (Alternate) 


SHRI RAJIV THARIAN 
SHRI RONNY JOSEPH (Alternate) 


SHRI S. K. SAXENA 
SHRI V. K. CHHABRA (Alternate) 


SHRI SUBHRANSHU GUPTA 
SHRI P.V. MURALI MOHAN 


SHRI KALYAN DAS 
SHRI K. M. RAVI (Alternate) 


DR SAIKAT DAS GUPTA 


DR DEEPAK SAXENA 
DR PANKAJ BHATNAGAR (Alternate) 


DR K. RAJKUMAR 
DR BHARAT KAPGATE (Alternate) 


SHRI LALIT KUMAR SHARMA 


SHRI BHANU PRATAP SINGH (Alternate I) 


SHRI TUHIN KANTI DAs (Alternate II) 
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